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A previous erticle by the suthor, “fhe Mechaniam of the Physical Method for ’ ‘
Seperating Kuclear Isamers, " pointed out that radio-
bromine atoms freed from CoEsBr molecules by bombardment of ethyl 50X1-HUM

bromide are resynthesized into -organic molecules.

The metastable Br80* atoms bound in molsculgs, on being discharged by inter-
nal electron conversion, are trangformed into . 'They fly out of the mo cules
simultaneously end thus increase the 1iquid's content of free radioaotive

atoms in the ground state.

The bremine ;;&ara Br80 and BrB0* are separsted as a result of thie sgo-
ondery flight of 1somers from the molscules in their formation from

1somers.

It was further shown that the number of free raliosctive atoms, dus to the
re-entry of a part of them into the organic molocules, dscreases exponentielly
vith a half-period of the order of 20 hours.

' Howaver., if we compare the theoretical and experimental relative nunbera of |
bound atc ‘e formed during bombardment, we find the experimental iigure approxi-~

metely ¢ . times th> caloulated figure. Thie Giscrepsncy may be explained eitber

by &n acceieration of the aynthesis of Iree rediobromine atome into orgenic mole-

cules during bombardment due to the high speeds of the recoil atoms or by the fasct

that a part of the radicbromine atoms does not leave the ¢thyl bromide moleoules

during the discharge of the compound nuclei.

To determine which of tbese possible mechaniems actually takes place, it was
necessary to sst up an experiment in which re-eatry of the free radioatasc Anto
the molecule would be mads more difficult during bombardment .
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“'If ‘@ part of the radicactive atoms does not leave tlie molecules during dis-
charge of the campound nuclel, then this experiment should not reveal a substen-
tisl decrease in the number of radicbromine atoms bound in the moleculuss. But
i1f the first of the mechanlsms indicated occurs, then such an experiment ehould
rield a sharp decrease in the number of bound atoms formed duxring bombardment.

The experiment wae carried out in the following HG’Z. 60 cubic centimeters
of ethyl bromida (C2HsBr) were mized with 300 cudbic centimetexs of tetraethyl
lead CgEﬂh}’b and this mixture was bombarded with slow pemtxone,

The addition of tetrasthyl lead decreased eeveral times tha probability of
encvunters betwsen & bromine atum flying out end an sthvl bromids molecule and
thereby decreased the probabllity of synthesis of & redicbromine etom into 021‘15131'
or CpHLBrz molecules.

For compariscn, pure ethyl bromids was bombarded under the same experimental
conditions. After hombardment, 30 cubic centimstera of ethyl bromids were die-
+iljed from the mixturs by utilizing differemces in bolling pointe.

To obtain complets uniformity, the pure ethbyl bromide bombarded vas also
subJected to distillation until 30 cubic centimeters of ethyl bromide were od-
tained in & 4istilled fraction. ¥ree radlobrdmine atums were separated from
sach of the 30-centimetar ethyl bromids samples obtained in this way. The Bey-
sration vas carried out by an slectric field cnto silver plates.

The radioactive dscay curves of both samples wers obtained., Ome curve shows
the intensity of beta radiation of the sample prepared from ethyl bromide bom-
barded in a mixture with tetrasthyl lead as a funotion of the time after bombard-
ment endsd; the other curve shows the cams function for the sample separated from
athyl bromide which wes bombarded in the pure form.

An analysis of the curves (broken down into components corresponding to the
three periods which bromine has) ;:ggg that, within the limits of error the
experiment, the activity of free atoms (t equale 4.4 houre) and Bri2 atoms
(t oquals 34 hours) is identical in both samples. The activity of free
(t equals 18 minutes) atoms, however, 1s approximately five times higher in the
sample cbteined from ethyl bombarded in the pure form.

The free radicactive atoms were separated 3% hours after the end of bom-
bedment; therefore, all activity disintegratipg vith a half-iife of 16 minutes
is ot secondary importance and thus determinea the number of atoms (t equals
4.4 hours) bound in molecules.

The experiments conducted show that the number of radioective atoms bound
in ethyl bromide bombarded in a mixture with tetrasthyl lead was only one fifth
the number of atoms bound in othyl bramide bombardsd in the pure form.

Thus wve conclude that during bombardment all bromine atoms that odptnre a

neutron fly out of the molecules and then are again reeynthesized into organic
molécules.

. The speed of this synthesis during bombardment iz considerabiy grester than

the speed of synthesis af4er bomberdment. This 1o explained, epperently, by the

high recoil ensrgy obtained by the radiocbromine atome dwring discharge of the com-

pound nuclei. 50X1-HUM
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